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(57)Abstract: 

PROBLEM TO BE SOLVED: To satisfy both the threshold voltage of element 
region and the performance of channel stopper in isolation region by setting the 
impurity concentration in P type and N type well regions at substantially same 



order as P type and N type heavily doped regions and lowering the surface 
concentration in CMOS element region. 

SOLUTION: Heavily doped P well 3 and N well 2 are formed on the surface of an 
N type substrate 1. Surface of the substrate is divided into a DMOS region 5 and 
a CMOS region 6 and a lightly doped region 4 is formed on the surface of heavily 
doped N well 2 and P well in the CMOS region 6. The lightly doped region 4 is 
formed by implanting ions having a conductivity type opposite to that of heavily 
doped N well 2 and P well, respectively, and then performing heat treatment for 
activation. In the case of an MOS type semiconductor device impurity 
concentration on the surface at A-A part is substantially equal to the 
concentration on the surface of heavily doped P well 3 and N well 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the intelligent power mold semiconductor device accumulated on 
the same semi-conductor substrate combining DMOS (double diffusion self-align 
mold MOS) and CMOS (complementary MOS). The high impurity concentration 
of the field of P type, and the field of N type by making low the maximum surface 
high impurity concentration of the high impurity concentration of the lower part of 
a component isolation region, comparable concentration, nothing, and a 
component field without it reconciles the threshold electrical potential difference 
of a component field, and the engine performance as a channel stopper of a 
component isolation region and narrows the width of face of an effectual 
component field - detailed - high - the MOS mold semiconductor device 
characterized by coming to constitute an intelligent power component [ **** ]. 
[Claim 2] Have the field of P type, the field of N type or the field of P type, and the 
field of N type in a semi-conductor substrate side, and a component field and a 
component isolation region are formed in it on this field. It is the intelligent power 
mold semiconductor device accumulated combining DMOS and CMOS on the 
same substrate. The high-impurity-concentration profile in a substrate of the 
component field of the above-mentioned substrate, It is the MOS mold 



semiconductor device with which the high-impurity-concentration profile in the 
substrate of the lower part of the component isolation region of the above- 
mentioned substrate is in agreement except for the maximum surface section of 
the above-mentioned substrate with the semiconductor device, and it is 
characterized by making the maximum front face of the substrate of the above- 
mentioned component field into the structure of having high impurity 
concentration lower than the interior of the above-mentioned substrate. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the intelligent power mold 
semiconductor device formed combining an MOS (Metal Oxide Semiconductor) 
mold semiconductor device especially CMOS (complementary MOS), and DMOS 
(double diffusion self-align mold MOS) on 1 chip. 
[0002] 

[Description of the Prior Art] As a conventional MOS mold semiconductor device, 
there is a thing of the structure shown in drawing 8 . This is drawing having 



shown typically the cross-section structure of a common CMOS mold 
semiconductor device. The LOCOS oxide film (alternative oxidation structure of a 
silicon substrate) 23 with which the configuration of this CMOS mold 
semiconductor device classifies the component field 21 and the component 
isolation region 22 into a substrate front face by forming the P well (field of P 
type) 24 of P type and the N well (field of N type) 25 of N type in the surface 
section of the N type substrate 26 is formed. Surface concentration of the P well 
24 and the N well 25 It is usually set as about three 1015-1016-/cm surface 
concentration for threshold electrical-potential-difference setting out of this MOS 
mold semiconductor device, moreover, the about three 1017-1018-/cm [ which 
becomes the lower part of the LOCOS oxide film 23 used as the component 
isolation region 22 on the P well 24 with a channel stopper ] P type high 
concentration field 27 - moreover, the about three 1017-1018-/cm [ used as a 
channel stopper ] N type high concentration field 28 is formed in the lower part of 
the LOCOS oxide film 23 used as the component isolation region on the N well 
25. And as a method of producing this CMOS mold semiconductor device, after 
forming a well, the mask for LOCOS oxidization is formed, the ion implantation of 
the high concentration impurity is carried out to this mask to a channel stopper 
field in self align, thermal oxidation alternative as a mask is performed for the 
mask for LOCO oxidization after that, and the high concentration field and the 
LOCOS oxide film are usually formed simultaneously. These high concentration 
fields are acting as a channel stopper by raising the surface high impurity 
concentration of a component isolation region, and raising the threshold electrical 
potential difference of the MOS transistor parasitically formed in a component 
isolation region. Thus, in a common CMOS mold semiconductor device, the 
threshold electrical potential difference of a component field and the engine 
performance as a channel stopper of a component isolation region are reconciled 
by raising the surface concentration of a component isolation region rather than a 
well field. Moreover, although acquiring the same effectiveness as the above, 
without forming the N type high concentration field in the above-mentioned N well 



is also performed as this deformation using the phenomenon in which the surface 
concentration of an N type impurity range becomes higher than thermal oxidation 
before according to the segregation effectiveness if an N type impurity range is 
oxidized thermally This phenomenon is a phenomenon of occurring only about 
an N type impurity range, and about a P type impurity range, since it does not act 
as a channel stopper unless it forms a P type high concentration field, it cannot 
skip the formation process of a P type high concentration field, the 1st 
conventional example explained above carries out the ion implantation of the 
impurity used as a channel stopper before a LOCOS acid chemically-modified 
degree, and since a LOCOS acid chemically-modified degree, simultaneously 
impregnation ion are diffused and the high concentration impurity range is formed, 
as a high concentration impurity range is shown in drawing 9 , it begins (P type 
high concentration field 27a) to see from the LOCOS oxide film 23 to the 
component field 21 as a result of horizontal diffusion of the impregnation ion 
which happens simultaneously. As an example, when forming the LOCOS oxide 
film 23 with a thickness of about 1 micrometer by 1000-degree C LOCOS 
oxidation, the flash to the longitudinal direction of the above-mentioned P type 
high concentration field 27a has the problem that effectual channel width 
becomes remarkably small rather than a design value, when an MOS transistor 
is formed, as it is about 0.3 micrometers, consequently is shown in drawing 10 
(a) and (b). As this example, effective channel width will be set to about 0.4 
micrometers to the design channel width of 1.0 micrometers. Even if it is going to 
make this detailed and it tends to realize small channel width, it has a limitation, 
and it shows that the limitation is influenced by horizontal diffusion of a channel 
stopper. As 2nd conventional example which solves this problem, the technique 
(JP,4-337650,A) shown in drawing 1 1 is proposed. After it forms the silicon oxide 
36 for giving the silicon nitride 35 and the mask engine performance of high 
energy ion injection as a mask for formation of silicon oxide 38 used as a 
component isolation region, this forms the silicon oxide 38 used as a component 
isolation region, after that, pours in the impurity ion of the same conductivity type 



as a silicon substrate 34 with high energy, and forms the high concentration field 
37. That is, after forming the above-mentioned silicon oxide 38, the horizontal 
flare of the high concentration field 37 is prevented by forming the high 
concentration field 37. However, in this technique, the expensive ion implantation 
equipment of high energy is needed, chip cost is pushed up, and also as a mask 
ingredient at the time of high energy ion injection, by the conventional photoresist, 
since the mask engine performance is inferior, a production process becomes 
complicated and that silicon oxide 36 is needed etc. causes a cost rise further. 
Furthermore, heat treatment which the high concentration impurity range formed 
in a component isolation region receives in the usual MOS mold semiconductor 
device explained above It is mainly heat treatment at the time of LOCOS 
oxidation. Horizontal diffusion of a high concentration impurity range In the 
intelligent power mold semiconductor device formed to being at most about 0.3 
micrometers combining CMOS and DMOS (double diffusion self-align mold 
MOS) on 1 chip Since [ which calls heat treatment which a high concentration 
impurity range receives the double diffusion at the time of DMOS formation in 
addition to heat treatment at the time of LOCOS oxidation ] heat treatment of an 
elevated temperature and long duration is added further, horizontal diffusion of a 
high concentration impurity range becomes still larger. According to the 
experiment of this invention person, after formation of a LOCOS oxide film, as a 
result of performing 1 120 degrees C and heat treatment of 18 hours for DMOS 
formation, horizontal diffusion of a high concentration impurity amounted also to 
about 5 micrometers. This is explained using drawing 12 - drawing 17 . Drawing 
12 R> 2 and drawing 13 (a) - (d) shows the structure and its producing method of 
DMOS, drawing 14 and drawing 15 (a) - (b) shows the structure and its 
producing method of CMOS, and drawing 1616 and drawing 17 (a) - (d) show the 
structure and its producing method of an intelligent power component. By the 
difference between each structure and the producing method, a difference arises 
in the horizontal flare of the high concentration field as a channel stopper. First, 
as DMOS is shown in drawing 12 , the LOCOS oxide film used as the component 



isolation region 22 is formed in the front face of the N type substrate 26, and N 
type high concentration field 28a overflowing into the component field 21 of the 
lower part is formed. And the gate polish recon film 29 is formed in the substrate 
front face of the component field 21 , and the P type channel field 30 and the 
source field 31 are formed in the lower part through gate oxide. In DMOS, N type 
high concentration field 28a is greatly protruded into the component field 21 side 
from the LOCOS oxide film of the component isolation region 22 so that drawing 
12 may show. The method of producing DMOS shown in drawing 12 is hereafter 
explained using drawing 13 (a) - (d), and the reason which N type high 
concentration field 28a protrudes into the component field 21 side greatly is 
explained. As shown in drawing 13 (a), the ion which becomes the origin of the N 
type high concentration field 28 is injected into the front face of the N type 
substrate 26, and only the component isolation region 22 is oxidized selectively 
after that. At this time, thermal diffusion of the poured-in ion is carried out, and it 
serves as the N type high concentration field 28. Here, as shown in drawing, the 
die length of the horizontal diffusion in this event is small, and its flash to the 
component field 21 is also as small as about 0.3 micrometers. Next, as shown in 
drawing 1313 (b), the gate polish recon 29 used as a gate electrode is formed. 
Next, as shown in drawing 13 (c), the P type channel field 30 is formed by the ion 
implantation and thermal diffusion of boron. Here, for the proof-pressure 
reservation between the drain sources of DMOS, the P type channel field 30 
needs to make it spread somewhat deeply (for example, about 5 micrometers), 
and, for this reason, needs to perform heat treatment of the elevated temperature 
of 1120 degrees C and 18 hours, and long duration. At this time, simultaneously, 
N type high concentration field 28a also carries out horizontal diffusion, and it 
becomes about 4 micrometers and N type high concentration field 28a protruded 
greatly from one side to the component field 21. Consequently, as a design value, 
about 9.0 micrometers is needed to obtain 1.0 micrometers effectually as gate 
width, and it has become the big hindrance of detailed-izing of a component. 
Next, as shown in drawing 13 (d), the source field 31 is formed by the ion 



implantation and thermal diffusion of an arsenic. The temperature of this thermal 
diffusion is also low, and since a diffusion time is also short, there is almost no 
effect of the horizontal diffusion on the N type high concentration field 28. As 
stated above, in DMOS, horizontal diffusion of N type high concentration field 
28a is large, and it overflows into the component field 21 greatly, but in DMOS, 
since the area of the component isolation region 22 occupied to a chip area does 
not spread only, there is almost no effect by this flash. Next, in CMOS, as shown 
in drawing 14 , the P well 24 of P type and the N well 25 of N type are formed in 
the front face of the N type substrate 26, and the component isolation region 22 
is formed in a part of each front face. And the P type high concentration field 27 
is formed in the lower part of the component isolation region 22 in the P well 24, 
and the N type high concentration field 28 is formed in the lower part of the 
component isolation region 22 in the N well 25. While explaining hereafter the 
method of producing CMOS shown in drawing 14 using drawing 15 (a) and (b), 
the reason which the N type high concentration field 28 protrudes into the 
component field 21 side is explained. As shown in drawing 1515 (a), the P well 
24 is formed by the ion implantation of boron, and diffusion, and the N well 25 is 
formed in the front face of the N type substrate 26 by the ion implantation of Lynn, 
and diffusion, respectively. Next, the ion implantation of Lynn which serves as the 
N type high concentration field 28 in the boron used as the P type high 
concentration field 27 again at parts other than component field 21 in the P well 
24 is carried out to parts other than component field 21 in the N well 25, after that, 
only parts other than component field 21 are oxidized selectively, and the 
component isolation region 22 is formed. Although the P type high concentration 
field 27 and the N type high concentration field 28 are diffused in the depth 
direction and a longitudinal direction by heat treatment at the time of this 
oxidation, since this heat treatment is not so large, as the 1st above-mentioned 
conventional example explained, that horizontal diffusion is small and the flash to 
the component field 21 is also as small [ diffusion ] as about 0.3 micrometers. 
Next, as shown in drawing 15 (b), the gate polish recon 29 is formed. In a CMOS 



formation process, although heat treatment by the formation process of a source 
field (not shown) is added after this, since it is small, the P type high 
concentration field 27 in drawing 15 (a) and the N type high concentration field 28 
do not protrude this heat treatment into the component field 21 still more greatly. 
This is a greatly different point from a DMOS formation process. Although the 
flash to the component field 21 of the P type high concentration field 27 and the 
N type high concentration field 28 is the important point since the demand which 
realizes the component field 21 of width of face with it is strong in CMOS, [ a very 
large and area of the component isolation region 22 and ] [ narrow ] As 
mentioned above, since the flash to the component field 21 of the P type high 
concentration field 27 under the component isolation region 22 and the N type 
high concentration field 28 is as small as about at most 0.3 micrometers, a big 
problem as a result does not become in CMOS. Finally, the intelligent power 
mold semiconductor device which accumulated DMOS and CMOS on 1 chip is 
explained. The sectional view of an intelligent power mold semiconductor device 
is shown in drawing 16 . On the N type substrate 26, the DMOS field 32 and the 
CMOS field 33 are unified and formed. In the DMOS field 32, N type high 
concentration field 28of component isolation region 22 and its lower part a, the P 
type channel field 30 and DMOS gate polish recon 29a, and source field 31 
grade are formed. Moreover, in the CMOS field 33, the P well 24 and the N well 
25 are formed, and the component isolation region 22 is formed in the substrate 
front face. P type high concentration field 27a and N type high concentration field 
28a are formed in the lower part of the component isolation region 22, and 
CMOS gate polish recon 29b is formed in the front face of the CMOS field 33. If 
the method of producing this intelligent power mold semiconductor device tends 
to become what combined the method of producing DMOS shown in drawing 13 , 
and the method of producing CMOS shown in drawing 15 fundamentally and it is 
fully going to obtain each engine performance, as for the isolation process which 
does effect important for a component property, and a gate formation process, 
tying to series, respectively is simplest, and it is common. However, by this 



technique, since a routing counter not only cuts in many dramatically, but the 
silicon nitride film for LOCOS oxide-film formation of a CMOS utilization region is 
formed again, leak between the gate sources and leak between the drain 
sources occur in DMOS by the stress at the time of LOCOS oxidation in order to 
perform LOCOS oxidation and the yield of a fabrication falls substantially after 
forming the gate oxide for DMOS, a gate electrode, and a P type channel field, 
there is a problem that chip cost goes up. Then, in order to reduce chip cost, 
even if, aiming at common use of DMOS in each process and CMOS is also 
considered to reduce a routing counter at the sacrifice of a component property. 
About the producing method, it is drawing 17 . (a) - (d) explains. In this making 
process, the component isolation region 22, the N type high concentration field 
28, and the P type high concentration field 27 are common-use-ized. As shown in 
drawing 17 (a), the ion implantation for forming the P well 24 and the N well 25 in 
the front face of the N type substrate 26, and forming the N type high 
concentration field 28 and the P type high concentration field 27 in the lower part 
of the part used as the component isolation region 22 on the front face of a 
substrate after that is performed. And the component isolation region 22 is 
formed by selective oxidation. Although thermal diffusion of the ion poured in at 
this time is carried out and it becomes the N type high concentration field 28 and 
the P type high concentration field 27, heat treatment at this time is about several 
hours at 1000 degrees C, and horizontal diffusion of the P type high 
concentration field 27 in this phase and the N type high concentration field 28 is 
as small as about 0.3 micrometers, and can also disregard the flash to the 
component field 21. Next, as shown in drawing 17 (b), DMOS gate polish recon 
29a is formed. Next, as shown in drawing 17 (c), an ion implantation and thermal 
diffusion, such as boron, are performed by using DMOS gate polish recon 29a as 
a mask, and the P type channel field 30 is formed. From the need of securing the 
pressure-proofing between the drain sources of DMOS, this thermal diffusion has 
temperature as high as 1 100 degrees C - about 1 150 degrees C, for example. 
Since time amount is also as long as several hours - dozens of hours, As the P 



type high concentration field 27 and the N type high concentration field 28 are 
also diffused in coincidence at this time and it was shown in drawing 1717 (c), 
the big flash to the component field 21 occurs, and it is set to large N type high 
concentration field 28a of horizontal diffusion, and P type high concentration field 
27a. According to the experiment of this invention person, about 4-micrometer 
flash arose in one side by 1 120 degrees C and heat treatment of 18 hours. Then, 
as shown in drawing 17 (d), in the CMOS field 33, CMOS gate polish recon 29b 
is formed, and the source and a drain (not shown) are formed in the source field 
31 of the DMOS field 32, and the CMOS field 33 after that. Although a wiring 
process etc. is required after this for completion of an intelligent power 
component, since it separates, explanation is omitted from the main point of this 
invention. However, when the component isolation region 22, N type high 
concentration field 28a, and P type high concentration field 27a are common- 
use-ized in this way and an intelligent power component is formed, as mentioned 
above Since each high concentration field overflows greatly (it is 4 micrometers 
to one side at this invention person's example of an experiment), detailed-ization 
of a component cannot be performed, but, as a result, a chip size becomes large, 
and the problem that an original aim called chip cost reduction cannot be attained 
arises. 
[0003] 

[Problem(s) to be Solved by the Invention] Since face forming an intelligent 
power component in the conventional technique, leak between the gate sources 
and leak between the drain sources will occur in DMOS by the stress at the time 
of LOCOS oxidation if a DMOS process and a CMOS process are connected and 
formed in series, the fabrication yield of a chip falls and a routing counter 
increases as mentioned above, there is a problem that chip cost goes up. If a 
routing counter is reduced and common use-ization of a process is achieved for 
this chip cost reduction, since it will overflow into a component field greatly like N 
type high concentration field 28a shown in drawing 17 (d), and P type high 
concentration field 27a, about [ that a component property deteriorates ] and a 



component dimension also becomes large, and the problem of lifting of the chip 
cost by enlargement of a chip size arises as a result. Moreover, although there is 
also the so-called trench separation technology which forms a slot in a silicon 
substrate surface as general component separation technology, this technique 
needs to use expensive trench formation equipment, and in order to produce the 
intelligent power mold semiconductor device of low cost, it cannot apply it easily. 
Moreover, DMOS and CMOS are set to production of the intelligent power mold 
semiconductor device accumulated on the same substrate. When performing an 
ion implantation and thermal diffusion, such as boron, and forming the P type 
channel field 30, from the need of securing the pressure-proofing between the 
drain sources of DMOS, at an elevated temperature (1 100 degrees C - about 
1 150 degrees C) As it is necessary to carry out diffusion process for a long time 
(several hours - dozens of hours), the P type high concentration field 27 and the 
N type high concentration field 28 are also diffused in coincidence at this time 
and it is shown in drawing 17 (d) What happens inevitably is set to large N type 
high concentration field 28a of horizontal diffusion, and P type high concentration 
field 27a. This phenomenon happens similarly and also sets the DMOS section 
and CMOS section to an intelligent power mold semiconductor device further. 
Since the CMOS section with a large area of a component isolation region is 
included, the flash to the component field of the P type high concentration field 
27 and the N type high concentration field 28 shown in drawing 17 (c) poses a 
big problem, therefore, extent from which the above-mentioned flash does not 
pose a problem on a component property and a circuit property conventionally - 
a component field - as big width of face - not designing - it did not obtain but 
had become the big hindrance of high integration of a circuit, or detailed-izing 
according to generating of the useless field by the flash to the component field of 
a high concentration field. 

[0004] The object of this invention is what cancels the trouble in the above- 
mentioned conventional technique. By making high impurity concentration of P 
well field and N well field into high impurity concentration respectively 



comparable as a P type high concentration field and an N type high 
concentration field, and lowering the surface concentration of the component field 
of a CMOS field without it reconciles the threshold electrical potential difference 
of a component field, and the engine performance as a channel stopper of a 
component isolation region and narrows the width of face of an effectual 
component field - detailed - high - it is in offering an intelligent power mold 
semiconductor device [ **** ]. 
[0005] 

[The means for solving invention] In order to attain the object of above-mentioned 
this invention, this invention is considered as a configuration like a publication at 
a claim. Like a publication this invention to claim 1 namely, on the same semi- 
conductor substrate It is the intelligent power mold semiconductor device 
accumulated combining DMOS (double diffusion self-align mold MOS) and 
CMOS (complementary MOS). The high impurity concentration of the field of P 
type, and the field of N type by making low the maximum surface high impurity 
concentration of the high impurity concentration of the lower part of a component 
isolation region, comparable concentration, nothing, and a component field 
without it reconciles the threshold electrical potential difference of a component 
field, and the engine performance as a channel stopper of a component isolation 
region and narrows the width of face of an effectual component field - detailed - 
high - it considers as the MOS mold semiconductor device which has intelligent 
power component structure [ **** ]. Moreover, like the publication to claim 2, this 
invention has the field of P type, the field of N type or the field of P type, and the 
field of N type in a semi-conductor substrate side, and forms a component field 
and a component isolation region in it on this field. It is the intelligent power mold 
semiconductor device accumulated combining DMOS and CMOS on the same 
substrate. The high-impurity-concentration profile in a substrate of the 
component field of the above-mentioned substrate, The high-impurity- 
concentration profile in the substrate of the lower part of the component isolation 
region of the above-mentioned substrate is in agreement except for the 



maximum surface section of the above-mentioned substrate, and uses the 
maximum front face of the substrate of the above-mentioned component field as 
the MOS mold semiconductor device of the structure of having high impurity 
concentration lower than the interior of the above-mentioned substrate. Next, an 
operation of the MOS mold semiconductor device of this invention is explained 
using drawing 1 and drawing 2 . As shown in drawing 2 , the surface high 
impurity concentration in the A-A section is the surface concentration of a high 
concentration well mostly. This concentration needs to decide to satisfy the 
engine performance as a channel stopper in the component isolation region 8. 
On the other hand, in the component field 7, since surface concentration is low 
set up by formation of the low concentration field 4, there is no adverse effect to 
a component property. In this configuration, since there is no effect of the 
impurity diffusion from the component isolation region 8 to the component field 7, 
a component with narrow channel width can be formed, namely, - the time of 
wanting to set effective channel width to 1 micrometer -- design channel width - 
1 micrometer, then high concentration field [27a which is good and became a 
problem in the conventional example [ drawing 10 (a) and (b)] :P Since it does 
not generate, detailed-izing and high integration of the useless tooth space 
accompanying the flash of mold high concentration field (horizontal diffusion)] are 
attained. In addition, if needed, although the high concentration N well 2 and the 
high concentration P well 3 were formed in the CMOS field 6 in drawing 1 , even 
if it high-concentration-izes N type substrate 1 the very thing, the same 
effectiveness is acquired in the DMOS field 5. 
[0006] 

[Effect of the Invention] In the MOS mold semiconductor device of this invention 
like a publication to claim 1 on the same semi-conductor substrate In the 
intelligent power mold semiconductor device accumulated combining DMOS 
(double diffusion self-align mold MOS) and CMOS (complementary MOS) The 
threshold electrical potential difference of a component field and the engine 
performance as a channel stopper of a component isolation region are reconciled 



by making low the maximum surface high impurity concentration of the high 
impurity concentration of the lower part of a component isolation region, 
comparable concentration, nothing, and a component field for the high impurity 
concentration of the field of P type, and the field of N type. Thus, since high 
impurity concentration of the field of P type and the field of N type and high 
impurity concentration of the lower part of a component isolation region are made 
into comparable deep high impurity concentration, if it is spread from a high 
concentration field to a component field by heat treatment, there is no generating 
of the useless field depended for disturbing, and the component of high density 
with narrow channel width can be formed. Moreover, without narrowing the width 
of face of an effectual component field, since the maximum surface high impurity 
concentration of a component field is made low and it does not have an adverse 
effect on a component property, it is detailed and effective in the MOS mold 
semiconductor device of the intelligent power mold of high accumulation being 
cheaply realizable by the high fabrication yield. Moreover, like the publication to 
claim 2, this invention has the field of P type, the field of N type or the field of P 
type, and the field of N type in a semi-conductor substrate side, and forms a 
component field and a component isolation region in it on this field. It is the 
intelligent power mold semiconductor device accumulated combining DMOS and 
CMOS on the same substrate. The high-impurity-concentration profile in a 
substrate of the component field of the above-mentioned substrate, The high- 
impurity-concentration profile in the substrate of the lower part of the component 
isolation region of the above-mentioned substrate is in agreement except for the 
maximum surface section of the above-mentioned substrate, and uses the 
maximum front face of the substrate of the above-mentioned component field as 
the MOS mold semiconductor device of the structure of having high impurity 
concentration lower than the interior of the above-mentioned substrate. Thus, 
since it is considering as the configuration which makes high impurity 
concentration of the field of P type, and the field of N type the high impurity 
concentration of the component isolation region lower part, and high impurity 



concentration deep to the same extent, and lowers the surface concentration of 
the component field of CMOS, like above-mentioned claim 1 , there is no 
generating of the useless field from a high concentration field to a component 
field depended for disturbing, and the component of high density with narrow 
channel width can be formed, moreover - since the maximum surface high 
impurity concentration of a component field is made low and it does not have an 
adverse effect on a component property, without it narrows effectual component 
field width of face - detailed - high - it is effective in the yield being good and 
being able to realize an intelligent power mold semiconductor device [ **** ] 
cheaply, while the threshold electrical potential difference of a component field 
and the engine performance as a channel stopper of a component isolation 
region are reconciled. 
[0007] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is 
further explained at a detail based on a drawing. 

<Gestalt of the 1st operation> An example of the configuration of the MOS mold 
semiconductor device illustrated with the gestalt of operation of the 1st of this 
invention to drawing 1 is shown. In drawing, the high concentration P well 3 and 
the high concentration N well 2 are formed in the front face of the N type 
substrate 1 , and the thick insulator layer is formed in the location used as the 
component isolation region 8 in the front face of this N type substrate 1 . The front 
face of this substrate is divided into the DMOS field 5 and the CMOS field 6, the 
low concentration field 4 is formed in the front face of the high concentration N 
well 2 of the CMOS field 6, and the high concentration P well 3, and the CMOS 
gate polish recon 19 is formed in the top face through the thin insulator layer. 
Moreover, in the DMOS field 5, the P type channel field 10 is formed in the front 
face of the N type substrate 1 , and the source field 1 1 is formed in the interior. 
And the DMOS gate polish recon 9 is formed in the substrate front face through 
the thin insulator layer. The place by which it is characterized [ of the MOS mold 
semiconductor device of this invention ] here Although high impurity 



concentration falls gradually as it is a high-impurity-concentration profile in the A- 
A section cross section and B-B section cross section in drawing 1 , and it is 
shown in drawing 2 , and it goes to the interior of a substrate according to 
Gaussian distribution in the A-A section in general Since the low concentration 
field is formed near the front face in the B-B section, as a broken line shows in 
drawing 2 , the high impurity concentration near a front face has fallen. And if 
near a front face is removed, the impurity profile of the A-A section and the B-B 
section is in agreement. The method of producing the MOS mold semiconductor 
device hereafter shown in drawing 1 illustrated with the gestalt of the 1st 
operation according to drawing 3 (a) - (d) is explained. As shown in drawing 3 (a), 
the high concentration P well 3 and the high concentration N well 2 are formed in 
the front face of the N type substrate 1 by boron, the ion implantation of Lynn, 
and thermal diffusion, respectively. Then, a thick oxide film is selectively formed 
in the component isolation region 8. As shown in drawing 3 (b), the DMOS gate 
polish recon 9 is formed and the P type channel field 10 is formed by the ion 
implantation and thermal diffusion of boron which used this gate polish recon 9 
as the mask. Since the high concentration field where high impurity concentration 
is deeper than the component field 7 is not formed in the lower part of the 
component isolation region 8 in the MOS mold semiconductor device of this 
invention at this time, a phenomenon which became a problem with a 
conventional technique like narrowing of the effective channel length by the flash 
of the impurity to the component field 7 does not happen. Then, as shown in 
drawing 3 (c), the low concentration field 4 is formed in the front face of the high 
concentration N well 2 and the high concentration P well 3. This pours in the ion 
which has the conductivity type of the high concentration N well 2, the high 
concentration P well 3, and objection, respectively, and can form it by being 
activated by heat treatment. Next, as shown in drawing 3 (d), the MOS mold 
semiconductor device of the structure shown in drawing 1 is completed by 
forming the CMOS gate polish recon 19 and carrying out the ion implantation of 
Lynn or the arsenic used as the source field 1 1 further. Next, an operation is 



explained. In the MOS mold semiconductor device of this invention shown in 
drawing 1 , the high impurity concentration of the front face in the A-A section is 
the surface concentration of the high concentration P well 3 and the high 
concentration N well 2 mostly. This concentration needs to decide to satisfy the 
engine performance as a channel stopper in the component isolation region 8. 
On the other hand, in the component field 7, since surface concentration is 
lowered by formation of the low concentration field 4, there is no adverse effect to 
a component property. In this configuration, since there is no effect of the 
impurity diffusion from the component isolation region 8 to the component field 7, 
a component with narrow channel width can be formed. That is, since it does not 
generate, detailed-izing and high integration of the useless tooth space 
accompanying 1 micrometer, then a flash of a high concentration field which is 
good and became a problem with the conventional technique also in design 
channel width are attained to set effective channel width to 1 micrometer. In 
addition, in the gestalt of this operation, although the high concentration N well 2 
of the CMOS field 6 and the high concentration P well 3 were made into high 
concentration, even if it high-concentration-izes N type substrate 1 the very thing, 
in the DMOS field 5, the same effectiveness is acquired if needed. 
[0008] <Gestalt of the 2nd operation> An example of the configuration of the 
MOS mold semiconductor device illustrated with the gestalt of the 2nd operation 
to drawing 4 is shown. First, the high concentration P well 3 and the high 
concentration N well 2 are formed in the front face of the N type substrate 1, and 
the thick insulator layer is formed in the front face of this N type substrate 1 at the 
place used as the component isolation region 8. This substrate front face is 
divided into the DMOS field 5 and the CMOS field 6, the low concentration field 
14 is formed in the front face of the high concentration N well 2 of the CMOS field 
6, and the high concentration P well 3, and the gate polish recon 16 is formed in 
that top face through the thin insulator layer. Moreover, in the DMOS field 5, the 
P type channel field 10 is formed in the front face of the N type substrate 1, and 
the source field 1 1 is formed in the interior. And the gate polish recon 16 is 



formed in the substrate front face through the thin insulator layer. It is just going 
to say that the description of the gestalt of this operation is the height with almost 
same front face of the low concentration field 14 and front face of the component 
isolation region 8 to the gestalt of the 1st operation of a **** here. Hereafter, 
based on drawing 5 (a) - (d), the method of producing the MOS mold 
semiconductor device shown in drawing 4 is explained. As shown in drawing 5 
(a), the high concentration P well 3 and the high concentration N well 2 are 
formed in the front face of the N type substrate 1 used as the CMOS field 6 by 
boron, the ion implantation of Lynn, and thermal diffusion, respectively. Then, a 
thick oxide film is selectively formed in the component isolation region 8. As 
shown in drawing 5 (b), the low concentration field 14 is formed in the front face 
of the high concentration N well 2 and the high concentration P well 3 by making 
the field which grew epitaxially from the high concentration well side diffuse an 
impurity by carrying out epitaxial growth of the silicon and heat-treating it further 
selectively only on the field which silicon has exposed. Then, as shown in 
drawing 5 (c), the gate polish recon 16 is formed, and when the ion implantation 
of the boron is carried out and it carries out thermal diffusion by using gate polish 
recon 16 as a mask, the P type channel field 10 is formed in the DMOS field 5. 
Since the high concentration field is not formed in the lower part of the 
component isolation region 8 like the gestalt of the 1st operation in the gestalt of 
this operation at this time, a phenomenon which became a problem with a 
conventional technique like the flash to a component field does not happen. Next, 
as shown in drawing 5 (d), the ion implantation of Lynn or the arsenic used as the 
source field 11 is carried out, and the MOS mold semiconductor device of the 
structure shown in drawing 4 is completed. In the gestalt of this operation in the 
original effectiveness of this invention In addition, since the low concentration 
field 14 is formed in the top face of a component field with selection epitaxial 
growth after formation of the component isolation region 8, Since the height of 
the top face of the top face of the component isolation region 8, the component 
field 5, i.e., a DMOS field, and the CMOS field 6 can be made mostly in 



agreement The surface surface smoothness as a semiconductor device does not 
need to improve, and it is not necessary to perform a flat chemically-modified 
degree specially, and becomes, consequently reduction of chip cost can be 
aimed at, and when the manufacture yield of a chip improves, there is additional 
effectiveness that chip cost can be reduced. 

[0009] <Gestalt of the 3rd operation> An example of the configuration of the 
MOS mold semiconductor device illustrated with the gestalt of operation of the 
3rd of this invention to drawing 6 is shown. First, the high concentration N well 2 
is formed in the front face of the N type substrate 1 , and the thick insulator layer 
is formed in the front face of this N type substrate 1 at the place used as the 
component isolation region 8. The substrate front face is. divided into the DMOS 
field 5 and the PMOS field 17, the low concentration field 15 of homogeneity 
concentration is formed in the front face of the high concentration N well 2 of the 
PMOS field 17, and the gate polish recon 18 is formed in the top face through the 
thin insulator layer. Moreover, in the DMOS field 5, the P type channel field 10 is 
formed in the front face of the N type substrate 1 , and the source field 1 1 is 
formed in the interior. And the gate polish recon 18 is formed in the substrate 
front face through the thin insulator layer. The description of the gestalt of this 
operation to the gestalt of the 2nd operation of a **** here is that the low 
concentration field 15 is homogeneity concentration mostly, and this becomes 
possible by growing up the epitaxial growth film which carried out the impurity 
dope at the time of the selection epitaxial growth in the gestalt of the 2nd 
operation. An example of distribution of the high impurity concentration is shown 
in drawing 7 . Although the concentration profile of the low concentration field 15 
was made into homogeneity with the gestalt of this operation , if how to carry out 
an impurity dope is use at the time of selection epitaxial growth which was 
described here , it will become possible [ also change continuously the high 
impurity concentration at the time of selection epitaxial growth , or also consider 
as the high impurity concentration profile near / which is possible , consequently 
pulls out a component property to the maximum extent / a front face ] . As 



explained above, according to the MOS mold semiconductor device of this 
invention, P well field, Are detailed, without writing the high impurity 
concentration of N well field as the configuration which lowers the surface 
concentration of the high impurity concentration of the component isolation 
region lower part, high impurity concentration deep to the same extent, nothing, 
and the component field of a CMOS field, and narrowing effectual component 
field width of face, high - it becomes possible to reconcile the threshold electrical 
potential difference of a component field, and the engine performance as a 
channel stopper of a component isolation region, and to realize an intelligent 
power component [ **** ]. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 

■ 

damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view explaining the configuration of the intelligent 
power component by the 1st example of this invention. 
[Drawing 2] It is a sectional view explaining the high-impurity-concentration 
profile which is the description of the configuration of the intelligent power 
component by the 1st example of this invention. 



[Drawing 3] It is a sectional view explaining the manufacture approach of the 

intelligent power component by the 1st example of this invention. 

[Drawing 4] It is a sectional view explaining the configuration of the intelligent 

power component by the 2nd example of this invention. 

[Drawing 5] It is a sectional view explaining the manufacture approach of the 

intelligent power component by the 2nd example of this invention. 

[Drawing 6] It is a sectional view explaining the configuration of the intelligent 

power component by the 3rd example of this invention. 

[Drawing 7] It is a sectional view explaining the high-impurity-concentration 

profile which is the description of the configuration of the intelligent power 

component by the 3rd example of this invention. 

[Drawing 8] It is drawing having shown the sectional view of the 1st conventional 
semiconductor device. 

[Drawing 9] It is drawing explaining the trouble of the conventional CMOS mold 
semiconductor device. 

[Drawing 10] It is drawing explaining the trouble of the conventional CMOS mold 
semiconductor device. 

[Drawing 11] It is drawing having shown the manufacture approach of the 2nd 
conventional semiconductor device. 

[Drawing 12] It is a sectional view explaining the configuration of the conventional 
DMOS mold semiconductor device. 

[Drawing 13] It is a sectional view explaining the manufacture approach of the 
conventional DMOS mold semiconductor device. 

[Drawing 14] It is a sectional view explaining the manufacture approach of the 
conventional DMOS mold semiconductor device. 

[Drawing 15] It is a sectional view explaining the manufacture approach of the 
conventional DMOS mold semiconductor device. 

[Drawing 16] It is a sectional view explaining the configuration of the conventional 
intelligent power component. 

[Drawing 17] It is a sectional view explaining the manufacture approach of the 



conventional intelligent power component. 
[Description of Notations] 

1 - N type substrate 2 - High concentration N well 3 - High concentration P well 

4 - Low concentration field 

5 - DMOS field 6 - CMOS field 7 Component field 8 - Component isolation 
region 

9 - DMOS gate polish recon 10 - P type channel field 11-- Source field 

14 - Low concentration field 15 - Low concentration field 16 - Gate polish recon 

17 - PMOS field 18 - Gate polish recon 

19 - CMOS gate polish recon 21 - Component field 22 -- Component isolation 
region 

23 LOCOS oxide film 24 - P well 25 -- N well 26 - N type substrate 

27 - P type high concentration field 27a - P type high concentration field 
(horizontal diffusion) 

28 N type high concentration field 28a - N type high concentration field 
(horizontal diffusion) 

29 - Gate polish recon 29 a-DMOS gates polish recon 
29 b--CMOS gates polish recon 30 - P type channel field 
31 Source field 32 - DMOS field 33 - CMOS field 

34 Silicon substrate 35 - Silicon nitride 36 - Silicon oxide 

37 - High concentration field 38 Silicon oxide used as a component isolation 

region 
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1 1 20t, 1 8B#F^<7)^at-i: 9jt«»Ctt4 

m m<DtefrmL,tf±ctt 0 tcom. mi 7 u) 1^1- 

cfcplC. CMOSiJ$3 3CfcV^CMOSy-h*y 
v/!i^y29b^MU ^O^s DMOS®«3 2(^ 
y — *ffii$3 l*5ctI/CMOS^3 3icy — ku- 

5o L^U^^tb, z\<DX o\zm^mW$.2 2 S Ni 
20 H5®a^Wc 28a, P 2 7 a fflfc b 

^^y h^^-^^^bfc^, ±a! 

[0 0 0 31 

30 IC^LT, DMO S Igi: CMO S Igt y - X|:)R 

ifXtefR-ttitt* LOCOS8lt;^M/^l:J;^D 

mo s h y-^nii-^KW ^y— ^p^y — 

^*>S. z\<0^y^zx^ hi&motzmc, XS»Sr«e> 
LTXa^*ffl^bSrtt^5i:, HI 1 7 (d) ^*-fNS! 
iiSig^MS 2 8 a , PSiS»aS«2 7a(Dj:5^ 3tf 

t, is}) 3>a«*ffi^f»S:JBfiKi-5, v**5H/y 

dmo-s t cmo s Srra-s«±^*a ufc-r >^ y ^ 

$r^-r^®^t-. DMOS^K^yy-^MBESr 

so {tifc-rs&Jia^ (i i o o'c— lis ot:a 



ft) X\ ftB»m (*«PIW-*+^BD) tttfctea-f 5£« 
asfc^ :oif^i*i:pSi(aa[«(i2 7, n^i^S 

ft««2 8t>tt*L-CL*l\ Hi 7 (d) KlTFi-J:? 

«l£»(0*:tv^N3!i9;aiSffi*s62 8 a , P5!B5»ft 
S«2 7 a t450li^«l:e;^fcot?fcot, c 

\c mi 7 (c) ^tPixini«2 7, ummm 

*IMMfc J W**<fcO:fc * ftSStf t ft o x v >fc 0 

[0 0 0 4] ±IEt86*S«F^*5Jtsra 
SiS«S^*i:^S*o^:jj36#)SS^ U £>o, CMO 

[0 0 0 5] 

-T^fc^^, *38MttWITI»*<o|SHlclBtt^«J: 5ft« 
/&£1-5t><0T*&£ o i-ftt>*>, *3BWtt»#«l K1E 
<8<E>«fc5K:* 13— o^ai#:S«±^ x DMO S (2lfe 
»l£S^lMOS) <bCMOS (ffiilMOS) £r#£ 

ft U A^o*^«E<D*^®^*fi^S«SriS <-t£Zk 

«hft< , »j»-ei«*aft>f ^ y ^ 

H(Otfc5o *»Mf±»**2k:|S*^>J:5 
L<f4Pfflo«|«*5J:tFN»o«|*«r#U Kffi«± 
l:DMO S t CMO S £ffl^e*;fr**TftffiLfc>f y 
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8 

ix-C^SO-CSI-T-Wtt— <OS»»liftv\ c Officio 
l^Tfi, *^««7^a>*^»«««8A»e>o^««ija: 

10 i#T£3o 1-ftJto*,, UmiLf; 
M (B10 (a) , (b) ] TMBiftofciSftiMI 

Sffl^ [27a: P§!iS»£gf« (ttttft) ] (7). te^ 

ttl Ll:# 5 ilt^^-^li8t lftv>fc«), «»tfb, K 
*«^pjtgtft5 0 ft*>\ EmcjottscMOS^UsS 
6 \z. s ^SftN^oi^2, asjdftP^^yuaSrJg^Ufc 

MO S««5 fc*JV^TW«^>«S*3&S#biX*. 
[0 0 0 6] 

20 [jBWoSSb*] *38WOMOSffl^*#3S«lc:*5V^r, 

os (2i«:»ssi'&iMos) <^cmos mmm 

MOS) SrJB^fc^:T*aL^>f yf y b'<V 

^issa* b *^««^ l t l ic x z> msm^<D 

40 fficifc, PS^««4fc«NS<o«JK, tL<t^P®<7) 

^ * &mm® t * b X , B-W±lCDMOStC 
MO S «ra**btt*«.Lft-f 9 i?=*> h^y — 

zmm<DMosm*m#imwk-fz>i><K>xhz 0 z<d± 



9 

5 wt4<, Kttt-e, S53fMBft-f y 

[0 0 0 7] 

*VC^£. KSS^«B5tt, DMOS«5t CMO 

&j&j&£ti, ^(D-tm^. sv^in^ucMos 
y-h^y v/ynyi 9^M^ntv>^ 0 *fc, dm 

ww-t\ *«W<7)MO SS^ftit^i: 1 5 r 
-?>te, Hi c t 3 ^A-A6BWfffi*5«tr/B-BSBWrffi^*5«t 

A-Aa^-^v^T^iio*5tft3L^^^^^-^v^ % g^Kft 

a*, b - Bmcm^xtem&tti&\zi&Ek&m&&}&i&£ 

£ N A-A§B*5«i:t/B-Bgi5(D^M^y P cz^ r ^/l.^-- 
SLTV^o U*T, SI 3 (a) ~ (d) CUc^ot, 
M 1 oSlffiO^ffi-Cfcl* LfcB 1 C/TtMO SS^a?#: 
^B^^i5J&i-o^T|ftP^-r5o 0 3 (a) K^i-<fc5 

fc. NS!S4Rio«SK % W»£P*:n/U3*3.fcWei» 

A> *5J:tfJ»ttt«^J:5»rt-rs. 5ft^#fiigi 
«8fc, »«ttlc«v^»MtBI*r»rtfS. H3 (b) I: 
^1-£5lCs DMOSy-h^yi/y^ygirML, 

&a*5 xirmteniz x v pm^-^^^mm 1 0 sr^-r 
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7 ^O^Fffift Wli^ffi Ltd «fc S 9 

i 0 tm&BiffixmM t ftofcJ; 0 ttjg w <b ft 

-t<DflL ID 3 (c) {ZTjk-t&ilZ^ XWk&N^^/^ 

IU3 (d) 5tc, CMOSy-h^y^llay 

10 19^*1, £<blc, y — l £ft5 y >£fc 

93 5. i 1 lC/Tt«P^^MO sS^Ml^iB^ 
Ttt. A~AfflJJc:*3J+5*DBO^»fi«i»*«:, JStfiSSI 
a p * 3 *5 J:t;SSSN £ m/u 2 (DSffiSS t ft o 
tv^o rcoSSH ^^Sl®«8^*5tt5^-v^/i- 

« 4 <DBf&\z X o TTtf ibttTV>50T^ J f-4#tt^co® 
20 S£Wiftv\, ro«j**c*5V>-c#i. 7^ co^T- 

»«««8j6^^*Etete»oK«ttftv>^:i?), ^-v^ 

It)l/zm^ttitfJ:<, tS*ft«"CraiH^fto^:J:5 
ftfSSSffi^^^W b^ff 5 *Rttft *^-;M«8£: L 

ftv^fc46, mmmit^mt^^ 0 ft^, 

2, iKftaEP^aiyuaSrSSaift^L^idS, ^S^C 
T, N^S^l Stt*i«»«ffcLTfcDMOS«tt5K 
30 *3^T^O?am^#e>^^ 0 

[0008] <^ 2 (Dmm<omm) m 4 jc, ® 2 <z>hjs 

■To NlSfiioSffil:, SS*P!)x/P3 ^fg 

tLTV^5 0 -COSffiSSli, DMOS®«5^CMOS 

^^2, iSSSP^x/u3cD$®l:(t {SSSffliSEi4 
40 yv'yayie^MSttxv^, dmos«« 

v^'5 0 *lt. m&mmu*m^tmm&frisxv'-b 
^Ky^y^^i 6 & fflti&c$tix\/^z> 0 zzx\ ±&<Dm 

4^*ffi-fc*^|«««8(D«DBdS, liffPC 
S^Tfo^ctVNp £r^r$>£ 0 J^T, 05 (a) - 
(d) Mg<5^T, B4^*UfcMOSS^ai#3SIBO 

f^®ifetc:ov>rifeW-r5 e IDs (a) \z.7^TXo\^ c 

so MOSf«6 tft5NS?Sffil^EIC, SfliaP^^ 



11 



(7) 



4#BD¥9 - 19 110 8 

12 



15 (b) \C7jk-f£ o \c s i/y n >^sBfflL-cv*5ffi*sfc 

i-. fcmmnt&i 4^Mt5 0 m 5 (c) k 

^h^!ii/y3yi6S:MU DMO 10 
SlSMfcSlcfci^Tra:. y-h^yv/!J3yi6iSr-7X^ 

5*a*ttfir 5>*v\ U5 (d) [d^-r J: 5 

fc* y— *^i*l 1 tteZ> V VSfctefcSfW ahV'&A 

DMOS^«5*5i;T7CMO S^ig 6 <D±M<D& £ Sr. 

$>^>o 30 

[0 0 0 9] <*3<Z>^J6£>Jgffi> 0 

«S85tt\ DMOSf«c5 ^ PMOSgScl 7C^]$ 
tlX&*), PMOS^l 7CDfi5SSN^3i/W2(^S® 

^nrv>5 0 DMosfi«5i:isv>m nss 40 

£16<0Jgffi-CMU 1 5(Dg^D77^/^ 50 



ki>*im-Vh*), *^^«:**IKfc3l*ai 
t J: 9 *$®Wifi^)^^say d 77^^^^:^ 

m*&mmi&T&<o*tm9tmkmmmz. 

*»-C, WMVry^xy 

[eh i ^usswcj;^ >-^y v 5 ^^ h 

[El 2] l J: yf !) v^x y h 

[13] *»n©»i^»«cj:5^yf !) ^ v h 
[04] 2 oI»J^ j; 5^ yr y i^x y h 

[El 5] **W0^2^HJf£fiaj^J:5-r^7 i y v^v h 

[m 6] ^m(om3<ommm^x^^yr]) h 

[El 7] «b^£7)I 3 (DiM^j: yf y y h 

[El 8] »i^3ft<o^*fr»«o»ffiH^^uytia-e 

[El 9] ft*^CMOSS!^*ft:^g^raS^SriftWi- 

[eii 0] '&&<dcmo sm*mt£mm<Dfflm&&mw 

[Ell 1] *2<Dtt*<0^»fle|S11<D«Jt*«feSr»L*: 
El-Cfc5o 

[Ell 2] ««©DMO Sl!*aM«Sio**S:KWt 
5SffffiEl-Cfc^o 

[eh 3] '&&<ddmo sm^mftmwomT&xfezm 

[Ell 4] ffi3fcODMOSS!^3f«:SgBco«it*'«feS:lft 
im 1-5] tt*ODMOSffl*W#*B^«Jt*ftSrK 
[Ell 6] ££*<7M y i>x.v h/<!7-*^0«j5dc5r 
[Ell 7] tS*<0^>^y v?^Vh^»7-S^Ofi[it* 



13 



(8) 



$fM¥-9 - 1 9 1 1 0 8 

14 



5-DMOSfi« 6-CMOSS* 7 
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2 9- -y— h^y^y^v 29 a - dmo s h 

2 9 b-cMosy- h^yi/y=i> 3 o-pif 
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3 4->!)3ySS 3 5-yy^ylftI 3 6 
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